Introduction
Recently the drive with vector control on the basis of a synchronous motor with permanent magnets are increasingly used in industry because of their advantages.The urgent problem is sensorless Permanent Magnet Synchronous Machines (PMSM) control, as it allows to reduce the cost structure, reduce the size of the drive [7] .
Many foreign scientists are working on this issue. The most significant contribution to the study of methods for determining the initial position of the rotor is made by such scholars as Japanese T. Noguchi from Nagaoka University of Technology, Ying Yan and Jian Guo Zhu of the University of Technology, Sydney, Australia. In addition, currently the company ZAO "EleSy"is studying the possibility of sensorless PMSM control. The developed algorithms allow to operate a motor without using mechanical sensors for high and medium motor speeds, but the question of determining the initial position of the rotor at start-up remains. The main problem in this regard is a search of algorithm that would be accurate enough, but at the same time simple to implement it in the frequency converter.
Thus, the aim of this work is to develop an algorithm determining the initial position of the sensorless synchronous motor with permanent magnets. The object of the study is a sensorless controlled actuator on the synchronous motor with permanent magnets. In this paper, a model of PMSM is developed, taking into account the saliency of the rotor and the stator core saturation, which are used to simulate the drive and testing of the developed algorithm. We propose an algorithm that allows to start a split second to accurately determine the initial position of the rotor without the use of mechanical sensors. This algorithm is simple to implement and does not require any additional components. From the point of view of practical significance, this algorithm can be applied as in the newly designed motor drives and reprogramming existing ones with frequency converter with a microcontroller and ADC required permission.
Model of a Permanent Magnet Synchronous Machine
Schematic design and construction of a synchronous motor with permanent magnets are shown in the Fig. 1 [8] . According to the obtained graphics can be concluded that the model of a synchronous motor with permanent magnets is working adequately, and it can be used for further research algorithms for determining the initial position of the rotor. 
After that, the sector in which the north pole of the rotor is located can be determined. Sector is defined by the angle shift θ and the maximum value is determined by the current deviation from the mean value (Tab. 1). 
where 1 2 , I I ∆ ∆ are the currents in another two phases.
The angle of rotation of the rotor is determined by the sum of the angle that characterizes the sector,in which the north pole of the rotor is located, and the angle is calculated by the formula [9] :
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Model, constructed in MATLAB Simulink to analyse the developed algorithm, is shown in the Fig.  5 .
Fig. 5. Model in MATLAB Simulink
Voltage pulses are supplied to the inputs of the block PMSM in the form and duration, as shown in the Fig. 6 . 
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After all minimum and maximum values of the currents, measured in the windings of the motor, have been transmitted to the input of "Rotor Initial Position", the calculation of rotor position starts.
For different values of the angle of rotation of the rotor the experiments were carried out, according to which we plot the real and calculated position of the rotor, a histogram of the error of determining the angle is in the Fig. 8 [11] .
Fig. 8. The actual and calculated position of the rotor

Conclusion
This research presents a technique to calculate the absolute position of the initial rotor angle of synchronous machines with permanent magnets. By applying voltage pulses that partially drive the stator iron into saturation the absolute position of the rotor can be measured for a given pole pair. The scheme is computationally simple and does not need the information of any motor parameters.
Total error of measurement is less than 5%. So, this is a valid value, and the proposed algorithm can be used in industry [12] .
The research to implement sensorless technology is currently being done. 
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